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Navy Case No. 79,812 /> 
IN THE UNTTED STATES PATENT AND TRADEMARK OFFICE 



PATENT APPLICATION , 



In re Application of: Summers et al. 
Serial No.: 09/614,682 
Filed: July 12, 2000 

For: CMOS DEVICES HARDENED AGAINST TOTAL DOSE RADTATiON 

Examiner: Nguyen, J. 
Group Art Unit: 2815 

January 9, 2002 

Honorable Assistant Commissioner of Patents 
Washington, D.C 20231 

AMENDMENT 

Dear Sir: 

In response to the Office Action mailed on July 10, 2001, please amend the above- 
identified application as follows: 
Ir^ the claims : 

1 . (^hcqded) A bulk CMOS or NMOS device having two or more FETs and having a field 
\v W oxide rcgionsfep^rating each FET which are disposed on a substrate, the device being 
p resistant to total doscYadmtion failures, the device further comprising a negative voltage 

source, for applying a stcadynfcgi^ive back bias to said substrate to increase the threshold 
voltage in a NMOS field oxide region^&jmtigatc leakage currents in said device, thereby 
mitigating total dose radiation effects, and whc^&insaid field oxide region separates each 
FET. 

2. (Amended) The device of claiml, wherein said back bias is less than the breakdown 
voltage of drain-substrate and source-substrate junctions. 



7. (Amended) ^sqethod for operating a bulk CMOS or NMOS device to resist total dose 
radiation effects, said CMOS or NMOS device having two or more FETs with a field oxide 
X( region separating each FET di^qsed on a substrate, comprising the steps of: 
^ selecting a maximum ionizthg^ radiation dose for operation of said bulk CMOS or 

NMOS device; and 

determining and applying a negatNce back bias to said substrate of NMOS 
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